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eaver Dam Wash originates in the Bull 
B Valley mountains of southwestern Utah 

and flows west (through Nevada) and 
south (through Utah and Arizona) as it drains 
toward its confluence with the Virgin River 
(Figure 1). The stream flows through approxi- 
mately 8.4 miles of northwestern Arizona, includ- 
ing about 1.25 miles of public land administered 
by the U.S. Bureau of Land Management (BLM). 
Perennial flow in this interrupted stream occurs in 
southwestern Utah, southeastern Nevada, and 
above the confluence with the Virgin River near 
Beaver Dam, Arizona. 


The public land surrounding the confluence of 
Beaver Dam Wash and the Virgin River is a very 
dynamic landscape maintained by extremely 
active channels of these two desert streams. Flood 
events in either of these two drainages have a pro- 
nounced effect on channel location and morphol- 
ogy for both streams. Channel evolution in time 
and space create a variety of habitats for both 
aquatic and riparian species. It is the dynamic 
nature of the processes active here, along with the 
dependable supply of relatively high-quality fresh 
water, that gives this area its high resource values. 


The dynamic nature of the Virgin River channel is 
documented in Figure 2, depicting a sequence of 
aerial photographs of the confluence area over the 
last 30 years. In the earliest photos (1966 and 
1976), the Virgin River is actively eroding the 
outside of its meander bend on the western half of 
the public land. The mouth of Beaver Dam Wash 
is distributary, and a Virgin River overflow chan- 
nel is present near the eastern border of the pub- 
lic land. In the later photos (1980 and 1991), the 
main channel of the Virgin River has occupied the 
position of the previous overflow channel near the 
eastern edge of the public parcel. The last photo 
(1991) reveals a single channel for Beaver Dam 
Wash and bank erosion along the southernmost 
edge of the Virgin River meander. 
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Extremely active channels, as evidenced in this 
area by the Virgin River, are common among 
desert streams. Storm-driven runoff and predom- 
inantly sandy bed material are generally responsi- 
ble for this kind of channel behavior. The loca- 
tion of the Beaver Dam Wash confluence on the 
outside of a meander bend renders the processes 
particularly noticeable in this area. Constriction 
of the valley walls just downstream of the conflu- 
ence (under the interstate highway bridge) also 
may enhance these processes by creating a back- 
water condition on the Virgin River during excep- 
tionally large flood events (such as the flood from 
the dam break in 1989). The general character of 
desert streams and the specific characteristics of 
this site make it a classic location for investiga- 
tion of geomorphic processes. 


Superimposed on the geomorphic processes of 
the Virgin River are the large flood events experi- 
enced in the Beaver Dam Wash drainage. Floods 
in Beaver Dam Wash are commonly produced by 
summer thunderstorms and winter frontal rains; 
however, the longer duration of runoff associated 
with frontal systems generally causes much 
greater changes in channel morphology. Channel 
evolution during and after these flood events pro- 
duces a wide variety of aquatic and riparian habi- 
tats, even over a relatively short period of time. 


Figures 3 through 8 provide an impressive 
demonstration of dynamic channel evolution in 
Beaver Dam Wash over a period of about 5 years. 
The earliest photographs (Figure 3) were taken in 
the fall of 1991 and represent an advanced eco- 
logical condition for the channel and riparian area 
on public land. The channel was narrow, with 
well-vegetated banks and bed material armored 
with gravel and small cobble. Overhanging veg- 
etation and woody material provided good aquat- 
ic habitat, and riparian vegetation showed diversi- 
ty of composition and structure. 
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Channel conditions changed dramatically follow- 
ing a moderately large flood in the spring of 1992 
(Figure 4). Channel width increased substantial- 
ly, and bed materials were widely sorted. 
Succession of riparian vegetation was reset to an 
early seral condition, with willows and cotton- 
woods attempting to recolonize fresh sediment 
deposits. Cover for aquatic species also was 
reduced substantially. 


Changes in channel morphology and riparian 
condition were extreme following a major flood 
in the winter of 1993 (Figure 5). Estimated peak 
flows of approximately 6,000 cfs (USGS 1994) 
produced dramatic increases in channel width and 
new sites for riparian reproduction. Diversity of 
aquatic habitat was greatly reduced, as channel 
units (e.g., pools and riffles) were obliterated and 


woody debris was removed from the system. The 
channel was in a very early ecological state, and 
processes of channel evolution and ecological 
succession were reset to initial conditions. 


Conditions depicted in the three previous pho- 
tographs were repeated in less than 2 years fol- 
lowing the 1993 floods. Figure 6 reveals a mod- 
erately advanced ecological condition that had 
developed along the channel by the summer of 
1994. Again the streambanks were well vegetat- 
ed, providing shade, cover, and allochthonous 
material to the channel. Figures 7 and 8 depict 
conditions following a moderate and a major 
flood, respectively, during the winter of 1995. 
Resulting channel conditions are similar to those 
described above. 


») 


rqty/ 


F 


i‘ segey th Wf orc sD ¥T OU 


: fii 


Wola’! visoiismmt bsynetts we 

anew benvmyio SOOT Yo gain ah ni bootl ess: 

1) PSO -etostetye bosentan ‘ibiw fea 

W AOteeysee ono yiebiw ow elie tel 

7G 0) Pest Lew noigsgey Hehegh I0me 

Aeibene3 ocr, Dee ewolliw diw osebibnesd 
enariedd ewes favt wimolows OF SHE . 

; Oniwe) ‘ow Qos ssiosqe oiisuny at 

care Ml rit 


te WHLGH fis vagclosenom isemnanty 2 
bivowy J hoot thw s yaiwollc? smears wt 
inert co? beteawe 2 nugit) FGCT Io 7 a ; 

f wvohbaoS ~ (heGl 252 wo OO0.8 viewewine 
IOr w/t 4Diw fenneds of senior? otal 
m7 iy i wt ay wocubmgan ohh wh 
ab Dern of Sober yhee’ sew 
tne iateroiede gisw (roth bes sees 


im 
! 


—— 


; | ole 
7 * i : 7 ond 
ee eee 
: i) uh ie. _ 
— ? ‘ 


MaAp OF BEAVER DAM 


Ficure 1 
WASH/VIRGIN RIVER AREA (1991) 
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FIGURE 2 


FIGURE 2 (CONTINUED). BEAVER DAM WASH/VIRGIN RIVER AREA (1976 PHOTOGRAPHY). 


FIGURE 2 (CONTINUED). BEAVER DAM WASH/VIRGIN RIVER AREA (1980 PHOTOGRAPHY). 


FIGURE 2 (CONTINUED). BEAVER DAM WASH/VIRGIN RIVER AREA (1991 PHOTOGRAPHY). 
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FIGURE 3. PHOTOS TAKEN ON 
9/13/91 sHOWING ADVANCED 
ECOLOGICAL CONDITION. 
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FicURE 4. PHOTOS TAKEN ON 


8/17/92 AND 10/15/92 
SHOWING EFFECTS OF MODERATE 
FLOOD DURRING SPRING, 1992. 


PHOTOS TAKEN ON 


Ficure 5 
9/8/93 sHOWING EFFECTS OF MAJOR 


1993. 5 
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FLOOD DURING WINTER 
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FiGURE 6. PHOTOS TAKEN ON 
8/24/94 AND 10/13/94 


SHOWING MODERATELY ADVANCED 


ECOLOGICAL CONDITION. 
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FicURE 7. PHOTOS TAKEN ON 2/17/95 
SHOWING EFFECTS OF MODERATE FLOOD 
DURING WINTER, 1995. 
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FIGURE 8. PHOTOS TAKEN ON 3/20/95 
SHOWING EFFECTS OF MAJOR FLOOD 
DURING WINTER, 1995. 
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